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FORVHPDWFKHV WRSDUWLFXODUVHTXHQFHRI LQWHUHVW W\SLFDOO\D UHFHQWO\GLVFRYHUHGSURWHLQ ,I FRUUHODWLRQVDUH IRXQG
QHZGUXJVPD\EHGHYHORSHGRUEHWWHUWHFKQLTXHVLQYHQWHGWRWUHDWWKHGLVHDVH
'DWDEDVH PDWFKLQJ DSSOLFDWLRQV FRQVXPH ODUJH DPRXQWV RI FRPSXWDWLRQ WLPH EHFDXVH WKH\ DUH EDVHG RQ
FRPSDULQJDSDUWLFXODUVHTXHQFHZLWKODUJHGDWDEDVHRIVHTXHQFHV7RSHUIRUPWKLVFRPSDULVRQSURFHVV WKHTXHU\
VHTXHQFHQHHGVWREHFRPSDUHGZLWKHDFKVHTXHQFHLQ WKHGDWDEDVHLQGLYLGXDOO\)RUHDFKSDLUZLVHFRPSDULVRQD
VLPLODULW\ VFRUH 66 H[SODLQHG ODWHU LV FRPSXWHGZKLFK UHIHUV WR WKHPHWULF GLVWDQFH EHWZHHQ WKH WZR FRPSDUHG
VHTXHQFHV VHH )LJ  7KH KLJKHVW VFRUH UHIHUV WR WKH GDWDEDVH VHTXHQFH WKDW LV WKH FORVHVWPDWFK WR WKH TXHU\
VHTXHQFH)LQGLQJWKHPLQLPXPGLVWDQFHKLJKHVWVLPLODULW\VFRUHEHWZHHQWZRVHTXHQFHVLVDFFRPSOLVKHGWKURXJK
G\QDPLF SURJUDPLQJ DOJRULWKPV VXFK DV WKH 1HHGOHPDQ:XQVFK DQG 6PLWK:DWHUPDQ DOJRULWKPV 7KHVH















DSSOLFDWLRQVVLPLODULW\PHDVXUHVDUHXVHG WRPHDVXUHKRZFORVH LVRQHREMHFW WR WKHRWKHU7KHREMHFWPLJKWEHD
GDWDEDVHVHTXHQFHDVWULQJILOHDYLGHRVWUHDPDZHEVLWHSDJHHWF










7KH UHVW RI WKLV ZRUN LV RUJDQL]HG DV IROORZV ZH ILUVW GLVFXVV WKH WUDGLWLRQDO PHWKRGV XVHG LQ VHTXHQFLQJ
DSSOLFDWLRQV LQ VHFWLRQ  WKHQZH SURSRVH DQG GHPRQVWUDWH RXU VLPLODULW\ IXQFWLRQV LQ 6HFWLRQ  7KH SURSRVHG









HDFK V\PERO FRPSDULVRQ DQG WKH VLPLODULW\ VFRUH LV FRPSXWHG E\ VXPPLQJ DOO RI WKH VFRUHV IRU WKH V\PERO
FRPSDULVRQV,QFDVHRIDV\PEROPLVPDWFKJDSVPD\EHDGGHGWRRQHRUERWKVHTXHQFHVWRDOLJQVXEVHTXHQFHVDQG
EULQJWKHWZRVHTXHQFHVFORVHUWRHDFKRWKHU8VXDOO\DSRVLWLYHVFRUHLVDVVLJQHGWRDV\PEROPDWFKDQGQHJDWLYH








6PLWK:DWHUPDQ DOJRULWKP 7KH WLPH UHTXLUHG WR REWDLQ WKHVH RSWLPDO QXPEHUV IRU DQ\ SDLU RI VHTXHQFHV LV
SURSRUWLRQDOWRWKHSURGXFWRIWKHOHQJWKVRIWKHWZRVHTXHQFHVEHLQJFRPSDUHGLHQ[PVWHSV)RUDQH[KDXVWLYH
GDWDEDVH FRPSDULVRQ WKH VHTXHQFH FRPSDULVRQ SURFHVV QHHGV WR EH UHSHDWHG IRU HYHU\ VHTXHQFH LQ WKH GDWDEDVH
WKHUHIRUHFRPSRXQGLQJWKHFRPSXWDWLRQWLPHUHTXLUHPHQWV
3URSRVHG6HTXHQFH&RPSDULVRQ7HFKQLTXH









3.1. Step 1: Computing the Similarity Measures 
7KHVLPLODULW\PHDVXUHVDUHQHZLQGLFDWRUVWRVKRZWKHVLPLODULW\EHWZHHQWZRVHTXHQFHV:HSURSRVHVLPLODULW\
PHDVXUHV EDVHG RQ WKH PDWKHPDWLFDO SDUDPHWHUV IUHTXHQF\ PHDQ DQG VWDQGDUG GHYLDWLRQ RI WKH FRGHV RI HDFK
VHTXHQFHLQWKHGDWDEDVH

76   Talal Bonny and Bassel Soudan /  Procedia Computer Science  62 ( 2015 )  73 – 80 
)UHTXHQF\0HDVXUH,VWKHGLIIHUHQFHLQWKHUHSHWLWLRQIUHTXHQF\RIHDFKFRGHEHWZHHQDSDLURIVHTXHQFHV,I



















WDNHV WRFRPSOHWH WKLVVWHS LVQRWFRQVLGHUHGDVSDUWRI WKHH[HFXWLRQ WLPHIRU WKHGDWDEDVHFRPSDULVRQDOJRULWKP
7KLVVWHSLVDSUHSDUDWRU\VWHSIRUJHWWLQJWKHGDWDEDVHUHDG\IRUWKHLPSOHPHQWDWLRQRIWKHQHZDOJRULWKP,WQHHGVWR
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3.3. C. Step 3: Applying the Dynamic Programing Algorithm  
7KH ODVW VWHS LQ WKH SURSRVHG WHFKQLTXH LV WR DSSO\ WKH G\QDPLF SURJUDPLQJ DOJRULWKP RQO\ RQ WKH GDWDEDVH









WKH VHOHFWHG VHTXHQFHV DUH SUHVHQWHG LQ )LJ  $V WKH WHVW GDWDEDVH KDV  VHTXHQFHV  FDVHV DUH WHVWHG









GHILQHG DV WKH QXPEHU RI VRUWHG VHTXHQFHV EHWZHHQ WKH VHTXHQFH WKDW KDV WKH ORZHVW GLIIHUHQFH VFRUH 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DV
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'HYLDWLRQ 67' DUH XVHG UHVSHFWLYHO\ ,Q WKHVH ILJXUHV HDFK RI WKH  FDVHV ZDV WHVWHG WR ILQG WKH KLJKHVW
VLPLODULW\ VFRUH DQG WKH ORZHVW GLIIHUHQFH VFRUH IRU HDFK FDVH RQH FDVH IRU HDFK GLIIHUHQW TXHU\ DQG WKHQ WKH
WKUHVKROGZHUHFRPSXWHG7KHWKUHVKROGGLIIHUVIURPRQHFDVHWRDQRWKHURQHEDVHGRQWKHTXHU\VHTXHQFH,Q)LJXUH
ZKHUH RQO\ WKH )UHTXHQF\ VLPLODULW\PHDVXUHZDV XVHG WKH ODUJHVW WKUHVKROG DPRQJ DOO WKH WHVW FDVHV LV µ¶
ZKLFKDSSHDUV LQ WHVWFDVHQXPEHU7KLV LV WKHZRUVWFDVHZKHUH1HHGOHPDQ:XQVFK$OJRULWKPQHHGV WREH
DSSOLHG WRVHTXHQFHVEHIRUH WKHRSWLPDOVHTXHQFH LVHQFRXQWHUHG,Q WKLV ILJXUHZHQRWLFH WKDW WKHUHDUHPDQ\




ZRUVWFDVH WKUHVKROGEHFRPHVWHVWFDVHQXPEHU7KLV LQGLFDWHV WKDWXVLQJ WKH6WDQGDUG'HYLDWLRQDORQH WR
PHDVXUHWKHVLPLODULW\SURGXFHGHYHQOHVVVDYLQJV





WKH WZRVHTXHQFHV7KHPHDQGLIIHUHQFHVFRUH 0'6DQG WKH VWDQGDUGGHYLDWLRQGLIIHUHQFHVFRUH 6'6ZLOOQRW
SURGXFHJRRG UHVXOWV LI WKH WZRVHTXHQFHVKDYH WKH VDPH RU FORVHPHDQRU VWDQGDUGGHYLDWLRQPHDVXUHVEXW WKH
FRGHIUHTXHQFLHVIRUHDFKVHTXHQFHDUHGLIIHUHQW:KHQZHFRPELQHDOOWKUHHVLPLODULW\VFRUHV)'60'66'6




SHUIRUPLQJ VROHPHDVXUH )UHTXHQF\ )LJXUH  VKRZV WKH LPSURYHPHQW LQ WKUHVKROG IRU HDFK WHVW FDVHZKHQ WKH



























































)LJ  VKRZV D FRPSDULVRQ EHWZHHQ WKH H[HFXWLRQ WLPH RI WUDGLWLRQDO H[KDXVWLYH PHWKRGV DQG WKH SURSRVHG
WHFKQLTXH,QWKLVILJXUHWKH[D[LVVKRZVWKHWHVWFDVHVQRWDOOFDVHVDUHVKRZQIRUFODULW\SXUSRVH7KH\D[LV
VKRZV WKH UHTXLUHGH[HFXWLRQ WLPH)RUHDFKFDVH WKHEDURQ WKH OHIW VKRZV WKHH[HFXWLRQ WLPH IRUDSSO\LQJ1:
DOJRULWKPH[KDXVWLYHO\RQWKHHQWLUHGDWDEDVHZKLOHWKHEDURQWKHULJKWVKRZVWKHH[HFXWLRQWLPHIRUWKHSURSRVHG
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.HHSLQJDOORWKHUIDFWRUVH[DFWO\ LGHQWLFDOVXFKDVFRPSXWLQJKDUGZDUHDQGWHVWFDVHV WKHDYHUDJHH[HFXWLRQ





:H KDYH SUHVHQWHG D QHZ WHFKQLTXH WKDW VLJQLILFDQWO\ LPSURYHV WKH FRPSXWDWLRQ WLPH UHTXLUHG IRU GDWDEDVH
FRPSDULQJDSSOLFDWLRQVE\UHGXFLQJWKHGDWDEDVHVHDUFKVSDFHWKURXJKWKHXWLOL]DWLRQRIQHZO\SURSRVHGVLPLODULW\
PHDVXUHV 7KH SURSRVHG WHFKQLTXH FRPSXWHV D GLIIHUHQFH VFRUH EHWZHHQ WKH TXHU\ VHTXHQFH DQG HDFK GDWDEDVH
VHTXHQFHDQG WKHQVHOHFWV WKHVHTXHQFHV WKDWKDYH WKH ORZHVWVFRUHVDV WKHPRVWSURPLVLQJ'\QDPLFSURJUDPLQJ
DOJRULWKPVDUH WKHQDSSOLHGRQO\ WR WKHVH VHOHFWHGVHTXHQFHV WRSHUIRUP WKHGHWDLOHGPDWFKLQJ:HFRPSDUHGRXU
WHFKQLTXHZLWK WKH WUDGLWLRQDOH[KDXVWLYHPHWKRGV WKDWDSSO\ WKHFRPSDULQJDOJRULWKPVRQ WKHHQWLUHGDWDEDVHDQG
VKRZHGWKDWRXUWHFKQLTXHUHTXLUHVDOPRVWOHVVFRPSXWDWLRQWLPHWRLGHQWLI\WKHRSWLPDOO\PDWFKLQJGDWDEDVH
VHTXHQFH
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